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^^^^ ^^^-^ofl yj-y^ ^S)^ % >%S>\ ^4-#-Qr 7}*}v) -%7) 
^^•€€^■#^1 ^fl ^g-^TT S-E^ofl ^ 

7>^o] ^ Hfl^sl^ J* efloj^^; ^>7l ^-7>SfOl iflofl #7} ±131 o] 3g 7-1 *j-uZf 2)^5. 

3#*Hr -2-E^5L^#-^-fif; ^71 S-Ei^ ^XlS.H.A], ^-71 o] ^ ^ ^ ^ 7> 

^3Rl£]-5L^- afl^KS, ^7] S.E]^£^#W-1- -f-Sfl £E^£oll 4 

^H^f* S#*>fe 33-8- IRJ-O-S *Vcf. Ojofl OjsH, Cfoiq-nl Wi]]o}^ S\S_6\) £_^L 
5)^ £H -$-^-1- ^tHEiS] Cfol^cof ^-R-*>7fl ^JlS*] 7}JL, 

U^^r ^SM" ^ $m. 

£ 3 
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S.^*l€*##*l {POWER SUPPLY DEVICE FOR MOTOR} 

£ 3€r ^ fiEi^^^^o] 

£ 4b £ 3$1 S-Ei ^ll^££A] ^ q-B)-^ 

£ 5fe s 3^1 3-&\<q 4^1 «9- 2=^1 #fr- *-§--&■ M-Ef^fl slss., 

£ 6-8: £ 55] 4 ^oj. ^ ^f.J^3E f 

£ 7f £ 3^ 5.B\2\ H^H^ £L=Al ^ i4 Ef^ 

5. 8ab £ 3^ S-Bl^l 4r£ofl 43 S^^ih*}^ ^^1^ tieflol^ 
^ I DB ^ ^^-S, 

£ 9b £ 3^ ^r^S}-^ ■^7>S- 1 S* M-Hf^fl £^o]cf, 

10 : AC*1^^- 20 : ^^-^^4- 

22 : l-^-fMM-g- li^H 24 : l-^^HMM*^ 

26 : 28 : ^sflAjEi 

30 : SlwlEl 32a : ^tH^^l^-S. 
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32b : B^^l^Bi 40 : AC2.E] 

52 : 4-°]^.= 54 : 4^^^^^- 

56 : 58 : ±.t\- 

60 : «1 39^*1 70 : 7}&z\ty 

80a, 80b : #41 90a, 90b : 

-9.^-5}^ Cfol^cs. olt}^£>] c}o] 0_c^|. -^^l ^O.^ 

e| HelM^ sjsL^H ^« 0 >^ dV^aI^ ^ ^ ^ 

-g-^^i^(ACllO/220V)* ^^Rr AC^^^-(101)£h AC^^^^-(101)^Ei^ 
S^-^i^* ^fMHr ^^-(103)4, ^^(103)^1^ ^fHS 5g«-*Kr ^4^-1^ 

(115)5]-, Ti^lEi (115)51 JfB^ ^*i^-g- cf^^V ^Hr I^^ilS 

°i 3^> #^*Rr ^Ei (116)1- S.#th}. 
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<22> <y«lEi(116) vfleflfe PWMH^Jl^I rcj-ef- s)^ nK^flS] H^^liB^, zj- H^l 

°fl ^*fl B^^l^Bl* ^^Al^ ^1^B](116)^ 7fl^l(0N/0FF)^>Jl S.e-1(117)^ 

31^51 ^§fl n #^ ^sHr# 2^Kr 7l^-g- ;£A| p>o]^^- 

!" o J#^«oM*-HKl02Hl*| 7^1^(115)5^ l-^^^-l- JiS.*>£S. M-^-ff- 
^135.21-, ^4^^(115)* }L3Lf;}7} 4^1^^5.(130)^, 3 

# 2-Ei(117)^ ^^^^^--g; AH(Short)Al7l^ ^o]ul-nj y^ol^Sjsf i^-*Hr ^Jo] 

<24> cfoiu]-niti.eflo]^ ^s.^ 5.&|(117)2l 4 ^<^^H1 cf^l^weflol^ a-)%V(i 2 o) ^ 
iieiH^-g- ^efl^l(122)7> z^r4. 4°1M-^! iUlH^ 2)5^ £ 

2°fl wj-sq- zj-ol, s.E|(217)£l z}- ^^'EHl ^- rfojul-niti.eflol^ rfo] 

-S.= (224)7> ^^l Jl, cfoli^ni ti.5i]o]? 0 l cfo] o^=(224)^ cfo]q.ni tL^o]^ ^%V( 2 20) 
^ J±3H^i-§- ^eflol(222)ofl tg^s. <£^S)±± W. ^7l^ ; £22] 4 

<25> o^H, y^flol^-g- ^3H(i22, 222)^ S.EK117, 217)2] ^# 
2.EK117, 217)2] ^^l^r^lM- 5.^(117, 217)2] SH 2.Bj(117, 

217)1- #^x]Al7l7lu> ^^j^S] ^ofl S.EK117, 217)2] 3)^* 

<26> zL^tfl, oje^ ^eflo^ t^olu>^H.5|lol^ 5)^.011 sU^a^, 2^(117, 217)2] 3*1^ 

M" 3*1 3^1 ^ n. 71^-i- ^^^>7ll £1^ ti>, £Qo] o]7>SlJl 7]3flA)EKll5, 215)7} ^ 
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°]*. ^, *<H V 3<?1 3.3(117, 217)^ Woflfe 7 )±=-o] s] S HrJgSLZ} 
711 %°\}S. ^*}JL, *\°]5L s\S.9\- A>-g-^ ufolufnitieflol^i SI 

SI- ^3 ^1 ^S.^ 371 ^ *fla«l7> ^7>*Kr ^l^ol ojtj.. 

<27> JE*V ( cfom-Di ti.^|o]3g 7-^(120, 220)^ 3.3(117, 217)^ Jts.^ ^<H1 2) 

«fl H H7l7> ^S^, 2.3(117, 217) ^^1 * =-^r #ff-^ 2-3(117, 217) ^ 3*1 

3l^i^ 3.3(117, 217) ^2.<>11 3*fl ^^^4. nJ-eM. H^r^S 3^£)-JI 5^ S. 
3(117, 217)1- ^H7l^=r ^-f°H^r 3^-7} Jl 3.711 33.3. 4°1 M"3 °1 *8 

*HKl20, 220)3 -g-^1 ^o) 3.3(117, 217) 7> 7^<y ^^1^ *\A] 

x4ol,4Hiti.eflol^ *1%V(120, 220)3 3^0) ^-cf. £E-1(117, 

217)3 ^JEofl 33 1^-oiq-Biti.eflol^ 3%V(120, 220)3 7i*J-&°l ig-3^0) §>^cfl #efl 
°11^ ^^17> °1-Sf-<H*1*1 

^1^JL7> *Kr ozf^l] 
<28> 33*1 , -g. ^-^^r, 3°133 W^o^ s\^6\] 4°li = f <?133 

21 3<>1 3.3.3 ^-H-^711 ^-#^r» #^3 ?) J, , ^f-o] 37 ] ^^y]^ # 

^ t 9in € ^ 3-33, 23 ^2<i 33 tiefloijg s1h_<^ .2.^3 3*J-3M: # 

<29> # 7 ] S.^^ r> ^ rt-T$6\] ttj-e^-, tV #3 ^^g-cj-o. ^i, 3-^^^-Jf3, *V ^ 

^o]^oi^ ^ a o v 7 ) 3^-31^^-3 ^^'EHl 33 ^3^ % #3 

7>33 ^71 ^l^-^i^^^-oll 3*11 ^3^ 3^31* 23°fl 
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^ ^7>^<?1 iflofl tifl^S]^ ti.eflol 5g^^-4; #7l Jf7}Ej-°] iflofl #7l « 31 °J 7j *] *J-iJ- 

3^ afl^^fe S^i^^^V^; #7l 3^r# # *>M-^I «fl*l=H #7l sfl^ 

^^r^# tfl-g-*Rr <3^Rr 3 #$1*1 4, #7l *fl^ ^^-g; #7l ^-7}E}- 

<yofl ^isfe l±3H^3l*l t ^S. «.^l<5l 33^41*1 4; #7l s.El<q 

A oM ^7l7> H"^ #7l 

*)M*Rr ^H^* it*fe ^3-515. *m 3-^31 31 ^g-#*H o^tfl ^^Cf. 

:M*SMh -*7l ^^^-f ^7l £Ei£^l -fr^fe- 

Tl^AlBjsq-, # 7 ) 7]3flAlE-l ^ofl -B-7lS)^ #*l*Rr 4*1 ^^l^S ^ £ 

WuL; #7l ^H^, #71 ^<y-#*l*L<q ^ ^ ^. 7] ^sflAlEi oj^ofl 4^^ol 

^-f , #7} aBflol^^^ 7 > #71 ^#^*lS ^^SlJEE-if *H<H*K2, #7l 

<31> ZLSlJl, #71 ^^JL^^ «fl^Sl^, #71 ^^^S^i ^4=^ #71 

^E^ ^^^oll 7fl^=7> Cfol^.^ ^ 2:^^^1^71-71- = 
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<33> zls^ji, ^-71 y.eflol^7^J-^ ^7) ^^ji^^iLi} t^^o] ^o.^.^), c^i^ni 
y eflol^j cfljf-g-o] ti.eflojH^n 1 "* ^-*fl * = ^ ?M «>^^. 

<34> ZLE)jL, ^-71 y-eflo]^^^^ ^- 7 1 ^^<?]7]£_ ^S%^5\7} ^ ^)H^^4, #7l 1 
<35> oI^Ha^ ^ t£5}^ 31*11 #>*fl*l 3# 51 E^ 

t^l 4^ H&l^^^lfe, AC#^^?-( 10)51-^ ^g-Ej^r S^-S* 917} 
«lo> *V ^ ^^^^(80a, 80b)-i: M ^ff-*l^# ^*Rr ^^-^^^^(20)^, 

#3 ^^^-^(80a ( 80b) <H1 ^ ^^Sl^r ^^^(90a, 90b )-S: ^-*fl 3fh 

#^^(20)^^ z]^^* *r3*H ^sHr« Sff-^ojg. 

-H AC5LE] (40 HI 3-8- ^tf-g- #^*Hr ^ &l (30)1- ^L^Vtf. 
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<37> 5Efh £ S-E^^^^l^, 9l»\*\ (30)2] *1 ^4 ^ 4-^(903, 90b)^r ^^*> 
-¥-7>4°l iflofl -#Jr 4^5. tifl^s]^ ti3H^*J-(56) ^ ^4(58)4, 91 

^£1(30)^ ^#(90a)°1] «fl*14°l *fl^ ^4(90a)# tfl-§-^ 4€^3-(80aH 

-^4^01) ^^Rr iUfl °]^4*1(60)4, ^^ol ^-7] ^l^Ei(30)^ 
^^OOaHl «?!^5lJI 44°1 wz])o] ^}*| ^(56)4 S^^^ %1^>(58) 4°H1 

2:^4 ^4(58)4 4*13^ -n^sha^-HHs^uzh ^^ < a-iS^%H54) 

4 ^JeL tifl^ls]^ 04^10^^^(54)01 <?]wlBl(30)^ ^^OOaHl -7fl4i=7> 

^3^r 4°1 -2-^(52)4, 2.eK40)^ ^fs}^ 2-B^£^ £A] 

^H^4(58) ^ tlelH^ ^*1(60) ^ *lH4fe afl <H *1 £4 )«- £f-44. 
<38> ^44^-^420)^, AC44^^f(10)i^-E| ^^.^ ^^Rr ^^Hf 

(26)4, ^^Ff(26)«fl ^1^)1 ^4 44^- ^«-^l7l^ ^n^](28m 2.Wt± m ZL^Jl 
, 4-^44^^(20) MH^r ^71 44 <y7>Al 4^1(28)3 ^^fl nfl-f ^ ^ 

°^-ft7} -B-7ls]^ ^ #4471 ^4 4^44^1 ^7} 4444. 

<39> #<a^^-« 0 V^5)S^ 7l^A]EK28)S -fr<Q£\$= 444 I^Ei^S. ^£-44^ # 

°^ 4^-44 4^(24)4, ^4(26H 2]*}) ^44 ^oj-o] l- t a^^-«o 1 -4^%H24)^: ^ 
7l5flAlEl(28)<H| 4^4 ^ .2.5.444 ^=-«.(26)ofl 2]*H ^44 44°1 1-^4^-44 
44(24)-§r ^-44 ^ 7i3flAlEi(28H ^^1^ ^ 1-^4^44-g- €3H(22) 

1- 5.444. 

<40> AC44^-^(10)S^-E-| ^714^1 9l7}$\#, ^4 ^H4^ #^4ff-44-&- *g i*IM 

(22)1- .2.54^ 4^4444(24 HI 4 4ff» 4-2.5.4, iM44 917} 
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*1 MSHMI 3* ?1 ^1^(28)3 Sr^-fr <$7)*\, ?in*\z\(28)2) ?> 

<4i> olalE-1(30)^ S31*l^(32b)£r xq-^l^-JE. (32a)7> #3: ^^^<>| 

<y^^i7l-(32)7l- cf^7fl «fl^£)«H <^7H, 5-^(40)^ ^^i^ 

<42> S^^^^^7>(58)^- ( S^H^^l^CMOS Transistor)^- #31 J^H^N^i (Field 
Effect Transistor)^ ^o] t tIMBS ^sItt ^IJlofl rc|-i£|- 7 r ^H , 

S^i^^l^7V(58)^ 7l| 2^sH 2:^^^^^7>(58)1- *££:/ 

<43> S.E^£^#^ (40)3 5) ^^-^^11- ^S^JI, S-ELSj-Sl ^ofl 7]2~f>}d\ 3. 

40)^1 ^*l£f ^#s>^ ^^^1 ^oj y>BJ-^^4. ^H^l fiE^ 

(40)^| ^fl^cf. 

<44> y. e fl 0159^*1(60)^, ^ 3 (30)3 ^^r(90a)-g- cfl-§-*Kr ^^#(80aHl ^ 
*r^r ^#3*13, *fl# 3^(90a)-& ^-7}^°±°\} <S^Rr Ji3H^3*l ^ oi^ ^14 
5L H^tt *U33(®) ^ ^l2^((2))-g- m eil °l ^ 

<45> ^7l^^o] ol 7 >^ 4: Al^Vol ^^AlEl(28) <£lcHI Qg-Q 

^°fl SL^^SL7\ ^-^S)^, >lH-¥-^ 01^^^^1(60)1- *Hl^( 

®H1 ^^Al^ ^MH*1^ ^^5l£^- tr^f. °H, £ 4<H1 n}2± ^o) > ^SflAl 
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<46> <>1^7fl S-Bl(40)7]- ^£)tt ^<£, S.E^(40)S] 3] *H1 3 5-^ (40) vflofl ^ 

(28) €«3-(V pn )^r ^Hr^t}. 

<47> ^3flAlEi(28) ^°fl ^-71 3^7 ^^o] ^^^(^^l)^ 

*fll^(®Hl ^01^0^(60)0] ^^>Bfll- -fM«H, 

^1S ^S£)7ll EM ^|5Zfl^lE.K28)^l ih^tr « 0 M^- ^ ZLElJl, J*£<&o) 3 

o>u|t!: ^ ^M^ S^^^4i7>(58)l- €^.HAl?l 4#^li:£7i%K54)^: 
^sfl *e£ ^ff-« cfoio. £1(52)1- ^-*fl tVcfCE 5 #S). 

<48> 6 * ^S^S, 3t&<# <$<%o] §l^EllE]Ali ojca Vhi-V H 2°J ^4" , 7^^(28) 

ol ^oj-o] 3f^<a-Aj-^l(V H2 )o 1 l £^>7ll S^, ^M^ W-eflol ^^^1(60)^1 

*Hl^((D) -fM*H, S^^^^7>(58)1- €^1^ 4^-1- 4 

*HK54)-i- -f-^fl °|<HlEi^l5. ^SAl^lTll ^i}. o)o\] o)$\ t f] z\ (28)^1 #3 ^ 

<y-ol SRH5M1 ^cf. 

<49> a, 2:^^^ ^j^>(58)l- *lM^, 7]sf|AlE^|(28) ^^(Vpn)^ 4# 

o a-^^(V H l-V H 2, *|^EllElAl^ ojo^M ^-^olTfl i£z}(5L 6 =L^JL, 2^33 

i7>(58)# ^l^BflElA]^ ojo^ ^dj^ ^^js. ^-O.^.*) ^oj^ofl o^ M}-^ ^ ol 
^ ^^^^^J4:7>(58)^ ^Al^cf. 
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<50> ZLB\JL, ^H«-^ S.Ei(40)^ #>fl-S-Al ^ S.&\(40)«\] Sl7}£]*l <go\ 3-Z\ 

(40)^ ^x]^ ^-f, «.efl 01^^^^1(60)1- *fl2^((2)H ^X^l*!, 

(30)^1 B€*l^-U32b)» €-2-5*1^. 2L*V, 51El ^51^ -f-sfl S-E^JE 

°fl 4^ 2^3H1^7}(58)£l = ^7l# 2^Kr ^H^llt ^i^Rl^l- 

(58)51 TflolB^l °J^^cl-. 

<5i> zle]^, 2.E|(40)5] ^^d^l Jl = tt ^^-7> <ytHBK30)3l cfol o_c (32a )o + y^H^^ 
(56)^8: -f-sfl 5^(40)5. -fj-^JlS*) S. El (40)3 ^^^ol * ^s. 

7> a.eflol^^ ^-(56)^1 3*fl ^ °«J7H, SEK 40)^1 ^*H1 Jl^^ 

-feUiH^ 1 7-1 %K56) si- ^is. 91^^ ^°j-jiJ>7-i%K54Hl5i ^^jr^ 
%K54H o_ s J* eH°Ri;*l%K56).M- €^ €■ T^j-^ 7^1 ^3 cfl^ol 

«-^ 0 l 7 o 1 7n i -(56)^r -f-sfl * = 7fl sltf. t^-EH, S.E^(40)5l ^^-i; wj-xl^ji, 5.E-K40) 
«- UBl-=7fl ^^1^1^ ^ $X^, 3-^3 ^<>fl 3*fl SEl(40)7]- 31 ^-g- aj- 

*i« ^ $n=x 

<52> J£*h ^H^-71- 5LE^£oH 2:^^^ ^^7X58)^1 £r , -SLH ^7l«- ^ O.^. 

7>^ 7-1 70)^1 ^ S^l- 7>^l7H ^nf. 

<53> £ 8a<^l SL^m £o) t 5^(40)3 ^£7} 2:^^^*K58)3 

^^>(T on )ol 51El(40)3 ^£7> 2^>i^^^7K58)2l ^ Al^>(T on )ol 

Q*)^. ^, £Bj2] ^£7> 2:^^4^(58)3 ^Elul(D=T on /T s )7l- *tSL^, 

S.E^ #£7> *b§-^ 2:^i^^^7>(58)5l ^Eltil(D=T on /T s )7> 7} A 7\) ^t}. 
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<54> 3.3(40)3 ^°\] Ji = ^r 3lff-^ J* 313 ^3 IK 56) 3- -4^<y-l±J:^*J-(54) * 2:^3 
%1^>(58)» -f-Sfl Jl^Tll 3^31, 2:^^^1^X58)3 ^3 «1 7} 33(40)3 
33 i£3-3-33, 3 8b°\) 33€ w>3- ^-ol, juefl 01^1^^(56), 3#<y-3JL3%X54) ^ 

3:^>i^%l^>(58)3 tMS* 3"33 7X£3%K70)3^ -^3^3-. 

<55> 7>^^^^ «.3H 59 3%X 56)3}. ^#<y-i±:M%K54H ^3*J-3KRd 

//Rov)* 2:^^3^^X58)3 ^f33(D)3. 4^ ^ 5£°-3, 11313^3 

■%^(Rd)°1 3^#il-i:3im(RovH -#33-°^. 3-^3- ^^%>^:(R D //Rov)^: 

^efl^^^^^CRD)^ -fHW^l ^13. 333, 7V£3%>&£r ^33(DH1 rfl^ tL3H^ 
3^3KR D )3 33- -ft-AHMl 33, 23(40)3 ^£7} 33^ ^33(D)«- #33 3*J 

#7>3 71J1, 33(40)3 ^£7} 33-3^ -E]ti|( D)1 . ^ 7M ^^ ^*j-sM- 
^13. 33 ^ t^ofl 3^ 33 3 €^^3 3 ^V^tb ^7V3^# 3 9°fl 333- 
S3. 

<56> 333, 33(40)3 ^1^3 ^ 5L3(40H #€3 tl7>33 &3 2-3(40)3 ^ 

3 ^3^ , 33(40)3 ^Eofl 33 iL^M^-RK 56)^8: 3^ 3*c V ^S. *I^<5} 
^ 3J3 -§^t!r Jl3-# 7>^13-. ^, 33 ^ofl 3-3 iL3H^ 3s.ofl3 -2^-3^ 3% v 
^ n>^3^ ^ &°.3, 3^-^ €-2-ofl 33 ^ &M1 33 *fl#3 h3# # 

^13. 

<57> 3tlr, S^^3^ ^3(58)1- 3^°J-.a^-§- ^ HeiH^-^S- ^-g-f^, 5)S ^ 

* tf^Tfl ll- ^ 013. 
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^-f* ^ofls. *}<^ 5U°-M-, s&fe 2-bH 

*r ^^(30)3 ^-g- £^ ^ °i-§-8r ^-^ojcf. 

S}<^ 5LB] 4t5L*\) ^ tieflof^ SjS^Ai jl^^ ^ Sd^. 

^^Ei^ i=H_o t=<2}- ^.0.^1-711 -ff^r-I- A}^^ 3.7} ^ 
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11 

^¥■2) ^l^^EHl AA % ^ Q^tt 7}*H #7l ^I^^^M 

^^-#*H 

#7l *V ^ ^^r^-i- #:£ <a^Hr ^7>e}<y ^ofl tieflol^l^^jzj-; 
#71 -^7>5}o] ^ofl ^-7] « till ^5]^ S^i^^^Sf; 

£*Rr ^#^^1^, #71 *fl# ^^^M" #71 ^-7>el-«?lofl ^TJ^fe J±3H^<H*1 f> 
^%l£l^ tUlloRl^^S}-; 
#71 S.E^ ^#*>^ 5LE-] ^5.71^9+; 

#71 £El2] ^JSLJEL^, ^-71 W_3H^<H*l7l- #71 JB efl o] sg ^ ^ ^ ^o^^l^^S. ^ 
<H<5>JI, 4I-7I S-E^^M-* ^Sfl S.E^£oll rcj-e]- ^-71 S^^^l^V^ 

^, .2.5. ^7l7> #7l 2^^^*}-!- ^H^Rr ^H^-l- 5.f-*Kr 

2] 

#7l ti.eflol^7l^2l- >^7l 2^^^^i7.1- A>ololl ^^ol ^^£]j7 ( ^-71 S^^o^^l^ 
7>Sf 31 |S. HH^SlSL^- Ef^ol AV 7 ] ^cj. ^ ^q-ofl ^^51^ 
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#71 afl^^fe, #71 ^<&#A^$\ £4 #71 ^SflAlEl oj^ofl 3|.^^-ol 

^-f , A o V 7l ti.eflol^li^^7> #7l ^#^^1S i^^SliE^- ^H^Jl, #71 
^^7>* £ A]7lfe ^-l- S-^CLS ^ 2-B^^^#^l. 
3] 

#71 4^^^^^ >g^3. afl^Sl^, #71 ^^^ii^Tl^ol #71 <y*|Eio) 

^^cHl 7B4i=7|- ^5)^ Cfol^JE.!- Dl S.^v}±r 3* ^^-S. 3-B\£Q^ 
#*1. 

4] 

#71 ^H-f-Tr, #71 5LB\<>] #7l tieflol^l^^yl- #7l ^#^^S %1 =1 

5] 

^12%> ^13%H1 5^1, 

#71 ti.eflol? 0 l7-l^ #71 ^^^7-1^4 7HV^ol ^ ^ 
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Vl_1-L2 




(a) 




Sov on=Hyster isis(VpN) 



(b) 



(c) 
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